TEXTURED ARCH SUPPORT DEVICE 
AND METHOD OF MANUFACTURE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to arch or foot supports for insertion 
in footwear in order to provide better comfort and more correct positioning 
and support of the wearer's feet, and to a method of manufacturing such 
supports. 

[0002] Many individuals who are on their feet or walking for significant 
periods of time encounter problems usually associated with uncomfortable 
footwear. Such problems often arise as a result of insufficient arch support 
in conventional shoes and other footwear. Thus, various types of shoe 
inserts have been devised in order to alleviate such problems. Some inserts 
consist only of a foam or padded cushion member or insole, and provide no 
arch support. It is also known to provide more sophisticated arch supports 
formed of molded rigid or semirigid materials, such as plastic, and these are 
sometimes custom-fitted to the individual, which makes them relatively 
expensive. In some cases, a leather upper layer is applied to the top surface 
of the arch support. 

[0003] The molded plastic material typically used for arch supports has a 
relatively smooth surface and sometimes tends to slip relative to the shoe, 
or the user's foot may slip on the smooth upper surface of the device. This 
can cause misalignment and discomfort. In some prior art molded inserts, it 
is known to provide raised ribs or other uniform raised patterns on the lower 
surface of the arch support. However, this increases manufacturing expense 
and may potentially damage the sole of the shoe. In U.S. Patent No. 
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4,694,590 of Greenawalt, an arch support for a heeled shoe has a patch of 
hook and loop type fastener material at the heel, which engages a mating 
pad of hook and loop fastener material secured in the heel region of the shoe. 
This requires modification of the shoe itself and results in a shoe which 
cannot be worn without the insert. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the present invention to provide a new and 
improved arch support device. 

[0005] According to one aspect of the present invention, an arch support 
device is provided, which comprises a substantially rigid member having a 
periphery shaped to conform to at least part of the periphery of a wearer's 
shoe, the member having an upper surface, a lower surface, and being 
contoured to follow the contours of the sole of a wearer's foot, the member 
having a heel region at one end, an arch region, and a toe region at an 
opposite end, each region being designed to lie under the corresponding 
regions of a wearer's foot when in use, at least the heel region of the lower 
surface having a non-smooth surface portion for resisting slipping of the 
element relative to the sole of a shoe in which it is inserted, the non-slip 
surface portion having a surface roughness of not more than 0.02 inches. 

[0006] The non-slip surface portion is a molded surface texture in an 
exemplary embodiment of the invention, produced by a sand-blast texture 
finish of a corresponding portion of a mold in which the device is formed by 
injection molding. The mold finish may have a relatively even surface 
roughness in the range of around 0.001 to 0.01 inches peak to valley, and, 
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in an exemplary embodiment, the mold surface roughness was in the range 
from 0.001 to 0.002 inches. The measurement is of the average peak to 
valley depth or height of the random depressions in the mold surface formed 
by the sand-blasting. This finish produces a dull or frosted surface 
appearance in the molded plastic product, rather than easily visible 
projections, but the product will still have substantially improved non-slip 
frictional properties, without tending to damage any surface against which 
it is placed. It will also be less expensive than a molding technique to 

f I i produce a pronounced regular pattern of projections, such as ribs or the like. 

;2 Vapor-honing may be used for small area sand blasting of predetermined 

.in portions of the mold surface. 

\ h 

[0007] In an exemplary embodiment of the invention, the lower surface of 
'3 the arch support element also has a similarly textured non-slip surface 

jlj portion in the toe region adjacent the front end. Non-slip surface portions 

|;~ may also be provided on the upper surface, to resist slipping between the 

~ arch support and the user's foot. The non-slip portions may be provided only 

in the heel and toe regions, or may extend over the entire surface of the arch 

support element, and may be provided on only the lower surface, or on both 

the lower and upper surfaces. 

[0008] The non-slip surface portion or portions comprises a surface 
texturing or roughening formed by sand-blasting or the like, of the type 
generally known as a "frosted" surface texture. The frosted texture may also 
be provided by sand-blasting the mold surfaces corresponding to the upper 
and lower surface of the arch support device, either over part or all of each 
surface, as discussed above, with the mold surfaces having a sand-blast 
surface texture over some or all of their area. This produces a frosted 
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appearance and texture to the arch support surfaces, and has very good non- 
slip properties. 

[0009] In another embodiment of the invention, an insert of rubber or other 
slip-resistant material may be provided at the desired locations on the lower 
and/or upper surface. The rubber insert may be secured by adhesive in a 
suitable indent in the surface. Alternatively, a rubber layer of appropriate 
shape and size may be applied on top of the surface of the arch support 
element at the desired location or locations. 

[0010] By providing textured non-slip surface portions at regions of the 
lower surface of the arch support device which contact the sole of the shoe, 
and regions of the upper surface which contact the sole of the wearer's foot, 
the tendency of the arch support to slip relative to the shoe and of the 
wearer's foot to slip relative to the arch support can be reduced or 
eliminated. This provides better positioning accuracy and comfort to the 
wearer. 


[001 1] The present invention will be better understood from the following 
detailed description of some exemplary embodiments of the invention, taken 
in conjunction with the accompanying drawings in which like reference 
numerals refer to like parts and in which: 

[0012] Figure 1 is a plan view of the lower surface of an arch support 
device according to an exemplary embodiment of the invention; 


BRIEF DESCRIPTION OF THE DRAWINGS 
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[0013] Figure 2 is a side elevation view of the device of Figure 1; 

[0014] Figure 3 is a plan view of the top surface of the device of Figures 
1 and 2; 

[0015] Figure 4 is a plan view of the lower surface of a modified arch 
support device; 

[0016] Figure 5 is a partial plan view of the heel end of the upper surface 
of the modified arch support device of Figure 4; 

[0017] Figure 6 is a plan view of the lower surface of another modified 
arch support device with slip-resistant inserts; and 

[0018] Figure 7 is a cross-section along the lines 7-7 of Figure 6. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0019] Figures 1 to 3 of the drawings illustrate an arch support device 10 
according to an exemplary embodiment of the present invention. The device 
10 is of molded, rigid or semi-rigid plastic material which is shaped to follow 
the contours of the sole of a user's foot, and to be placed in footwear with 
the lower surface 12 facing downwardly and the upper surface 14 facing 
upwardly. The arch support device may be full length, corresponding 
substantially to the length of the sole of the footwear in which it is placed, 
or 3/4 length, extending from the heel up to a location adjacent the toe 
region of the footwear, as is known in the field. 
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[0020] The device 1 0 is shaped to provide a heel region 1 6, an arch region 
1 8 corresponding to the arch of the foot, and a toe region or metatarsal rise 
20, so as to provide support and comfort to the wearer's foot when using 
the device in footwear. As illustrated in Figure 1, the lower surface 12 has 
a first textured area 22 in the heel region 16 and a second textured area 24 
extending across the toe region 20 in an arch. Each of the textured areas 
22,24 has a lightly roughened or frosted surface texture. 

[0021 ] The upper surface 1 4 of the device 1 0 also has two textured areas 
25,26, the first area 25 lying in the heel region so that it will be positioned 
under a wearer's heel, and the second area 26 extending from the toe region 
towards the arch region 18. Again, the textured areas 25,26 have a lightly 
roughened or frosted surface texture, as compared to the remainder of the 
surface which is relatively smooth. 

[0022] The roughened surface texture may be achieved by sand-blasting 
of the finished product. Alternatively, since the device 10 is manufactured 
by injection molding, the textured areas may be formed by sand-blasting 
corresponding regions of the mold. In an exemplary embodiment, the 
textured areas were formed by injection molding in a mold of corresponding 
shape in which areas of the mold surfaces corresponding to areas 22,24,25 
and 26 were roughened by vapor-hone sand blasting to produce a relatively 
uniform surface roughness or texture in the range from 0.001 inches to 
0.01 0 inches, peak to valley, and suitably in the range from 0.001 inches to 
0.002 inches. This produces a corresponding surface roughness on the 
same areas of the molded product, with the actual roughness being 
dependent on the hardness of the plastic material used to make the device. 
Some suitable plastic materials are elastomeric resins with an average 
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durometer in the range of 50 to 100, and EVA plastic materials. 

[0023] Figures 4 and 5 illustrate an arch support device 27 according to 
an alternative embodiment in which the lower surface 28 and upper surface 
29 are frosted or roughened over their entire area. This may achieved by 
sand-blasting the entire surface of the mold which corresponds to the upper 
and lower surface of the finished product, producing a sand-blast surface 
finish with a roughness in the range of 0.001 to 0.02 inches. In an 
exemplary embodiment, the mold sand-blast surface finish had a very fine 
roughness in the range from 0.001 to 0.002 inches. It will be understood 
that only the lower surface may be roughened or frosted in some 
embodiments. 

[0024] The arch support device as illustrated in Figures 1 to 3 or 4 and 5 
will have superior non-slip properties, without having to have any relatively 
large ribs or projections. The textured areas or area on the lower surface will 
contact the sole of footwear in which the device 1 0 is placed, and will tend 
to resist slipping of the device relative to the footwear. The textured area or 
areas on the upper surface will contact the sole of the wearer's foot, and 
therefore tend to resist slipping of the foot relative to the arch support 
device. This avoids the problem of the arch support device shifting relative 
to the foot or footwear as the wearer moves around, which can cause 
discomfort. At the same time, the device is relatively inexpensive to 
manufacture and does not have to have any molded in, relatively large 
projections such as ribs or the like. Instead, a very fine, random surface 
roughness is produced by the vacuum-hone sand-blasted mold surface or 
surfaces, which may be more or less invisible to the eye in some cases. 
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[0025] The textured area or areas may be provided on only one or both 
surfaces of the arch support device, and may extend over only part of the 
respective surface, as in Figures 1 and 3, or over the entire surface, as in 
Figures 4 and 5. Where textured areas are provided over only part of the 
surface, they are located at least in the heel and toe regions, and extend over 
more than one quarter of the total surface area of the respective surface. 

[0026] The arch support devices of the previous embodiments may be 
made in any conventional arch support shape dependent on the type of foot 
to be supported, and in full length or three quarter lengths, as is known for 
conventional arch supports. They may also be manufactured out of any of 
the conventional plastic materials used for such supports, ranging in 
hardness from substantially rigid to semi-rigid and flexible. Although the 
roughened surface areas may be produced by sand blasting of the part itself, 
or of the mold surfaces in which the part is formed by injection molding, 
other surface roughening techniques may alternatively be used. These 
include electro-static machining, which produces a surface roughness of the 
order of 0.003 to 0.02 inches, or chemical etching, which produces surface 
roughness of the order of 0.005 to 0.050 inches. It will be understood that 
in each case, the mold surface will be roughened rather than the part itself, 
since this will produce more uniform results. Additionally, the actual surface 
roughness measurement on the surfaces of the arch support device may not 
be in exactly the same range as on the mold surface, due to the different 
hardness characteristics of the mold material and the plastic materials used 
in manufacturing the device. However, in each case, a relatively uniform and 
light surface roughness will be produced on the surface of the arch support 
device, having excellent slip-resistance without interfering with comfort of 
using the device. Sand-blasting will be less expensive than the other surface 
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roughening techniques. 


[0027] Figures 6 and 7 illustrate an arch support device 40 according to 
another embodiment of the invention. In this case, instead of surface 
texturing of the actual plastic material forming the arch support device, cut- 
outs or indents 42,44 are provided in the heel region 45 and toe region 46 
of the lower surface 47. Slip resistant inserts 48 and 49 are secured in the 
respective indents 42,44 by adhesive. The inserts 48,49 may be of any 
suitable slip resistant material, such as rubber or the like. Rubber inserts may 
also be provided on the upper surface 50 of the device in a similar manner, 
for example in areas corresponding to the frosted areas 25 and 26 of Figure 
3. 

[0028] The rubber inserts 48 and 49 will engage the sole of the footwear 
in which the device is placed, in the heel and toe regions, and will tend to 
resist slipping of the device 40 relative to the footwear. Instead of providing 
inserts 48,49 in cut-outs in the arch support device, a thin layer of rubber 
material or the like may be secured over the lower surface of the device with 
adhesive, either in regions corresponding to the indents 45,46, or extending 
over the entire lower surface. Similarly, a thin layer of rubber material or the 
like may be secured over all or part of the upper surface of the arch support 
device. 

[0029] By providing textured surface regions over some or all of the lower 
and/or upper surfaces of a molded plastic arch support device, operation and 
comfort of the device can be improved considerably. The frosted or 
otherwise roughened or textured surface areas on the lower surface will 
contact the sole of the shoe or other footwear, and will resist slipping of the 
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arch support relative to the footwear, which is an otherwise common 
problem. Similarly, the textured surface areas on the upper surface will 
contact the sole of the wearer's foot and resist slipping of the foot relative 
to the arch support and resultant potential misalignment of the foot with the 
arch support, which would be uncomfortable. This is particularly 
advantageous since the user will normally be wearing socks or hose, which 
will have a tendency to slip against a relatively smooth plastic surface. 
Similar advantages are obtained by using rubber inserts or cover layers on 
the arch support device. 

[0030] Although some exemplary embodiments of the invention have been 
described above by way of example only, it will be understood by those 
skilled in the field that modifications may be made to the disclosed 
embodiments without departing from the scope of the invention, which is 
defined by the appended claims. 


I CLAIM: 
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